Central pore residues mediate the p97/VCP activity required for ERAD.
The AAA-ATPase p97/VCP facilitates protein dislocation during endoplasmic reticulum-associated degradation (ERAD). To understand how p97/VCP accomplishes dislocation, a series of point mutants was made to disrupt distinguishing structural features of its central pore. Mutants were evaluated in vitro for ATPase activity in the presence and absence of synaptotagmin I (SytI) and in vivo for ability to process the ERAD substrate TCRalpha. Synaptotagmin induces a 4-fold increase in the ATPase activity of wild-type p97/VCP (p97/VCP(wt)), but not in mutants that showed an ERAD impairment. Mass spectrometry of crosslinked synaptotagmin . p97/VCP revealed interactions near Trp551 and Phe552. Additionally, His317, Arg586, and Arg599 were found to be essential for substrate interaction and ERAD. Except His317, which serves as an interaction nexus, these residues all lie on prominent loops within the D2 pore. These data support a model of substrate dislocation facilitated by interactions with p97/VCP's D2 pore.